KOREAN J. FOOD SCI. TECHNOL. Vol. 41, No. 2, pp. 186~190 (2009)

sitaiel DR B wE

2

8 STist BEFe

KOREANJOURNAL OF
IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

Hi
=

ol

=
=

:

A4S - T - ol - Y - A&

e Eha A Eedorsts), T sk R T e

Fermentation Characteristics of Moru Wine Fermented with Rose rugoga Thun

Seol-Hee Ji, Woo-Cheul Han, Jae-Cheol Lee, Byong Wan Kim', and Ki-Hyo Jang*

Department of Food and Nutrition, Kangwon National University
!Department of Animal Biotechnology, Kangwon National University

Abstract Four different mixing ratios of Rose rugosa Thun and Vitis amurensis (Moru) were prepared. These included
Rose rugosa Thun two vs. Moru one (Moru 33), Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun one
vs. Moru five (Moru 83), and Moru (Moru 100). Their physiochemical changes were investigated during 28 days of
fermentation followed by aging. The final brix, pH, and total titratable acidity values of the four experiments were in the
following ranges: 6.0-8.2°Bx, 3.87-4.03, and 0.94-1.18%, respectively. Final ethanol contents were 6.5% in Moru 33, 11.8%
in Moru 67, 11.1% in Moru 83, and 11.4% in Moru 100. As the amount of Rose rugosa Thun increased, anthocyanin
content, color intensity, organic acid, and free amino acid concentrations were reduced. These findings demonstrate that
the supplementation of Rose rugosa Thun to Moru prior to alcohol fermentation may help change the acidity, colour, and

taste in the final product.
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7157 &2 tigt A= polyphenol o} dHikst
2 A3E Beon, 43 $HAA, AAYAF Ao,
Fe3 o a5 &o] ¥#X resveratol: FI|7|E0 R A
FEERT wEoA ko] © Z=QTHS). ol#d FRd= &
Stal MES AJke] ofE He wFe] A7t Fopa] At

AA7F oAHI FAEIE AYUAA Erhe ZolthR). 2x9
Al, MF = A&7t o R8st 9t = 88k,
Aste 2 grhes 7o) At} mEpA, wRolA ek e
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39 & 2 (Saccharomyces cerevisiaze)= Red Star Premier
Cuvee(LeSaffre, Paris, France)& ARE-315th. A&} K S,0,2 2+
Z} CJ Co.(Seoul, Korea)?} Sigmark(St. Louis, MO., USA) A&
< AHgsisTh

siekst gEM=
4583 SFstAnl kel SF5 1000mLE H71ste] w2

71(HMF 370, Hanil Electric Co., Seoul, Korea)® 1&7F 2] ¥
80°CE =¥ water batholl A Termamyl 120 L(Novo Nordisk,
Bagsvaerd, Denmark) 4 mLS 715 § Aoj5=HA 24)7F 59 *]
23t Th. Water bath?] L& 65°CE 2A3H Fof FalasiA]
(AMG300L, Novo Nordisk) 4 mLE 7}5I9t). 7 71 245 A2
3 AN EES 393l FFoRE AMEsIITh Pectinaser NovozymeAt
(Denmark)®] Pectinex 100L(5000 FDU/mL at 55°C)E AR&-3}SIth.

HEet siEtstel EgHlgs Yalst WaF M=

Table 13} 7¥o] BH‘@W“M w2 AS 5L Hgzo] o)
&k 1,000:500, 500:1,000, 250:1,250, 0 mL:1,500 mLE A1 A
7hslal Awg H7lsted 27] GRS 24BxE A3 97
o pectinase 0.5gZ K,S,0, 02g2 H7Ist & 22ox 1647
WAEte] WEES E&o}c’ﬂﬁr At T FRE 05g FEFATk
CHEIIZE F AS 159 s 22k, o 1Y A 1A}
g Fads s Iai 8} o Ex Adtte] oojgke g
}M_Dﬂ 149 Fete] La)T F LAY e 2324°CHH
WEFE T 4°CollA 14°é S &5 )
50 mL«] AEE AFHsI] 20°CoM WE
Ao ARE-3HATE

SEEA

wg ool 23hE A T e A (Hand-held refactometer,
Model N-la, ATAGO, Tokyo, Japan)E AF&-8te] 24 st} A
B & SouLE FAe] "oy e 15

pHel MESH

wgole]l pH 24S 98t pH meter(Istek, model 725p,
Seoul, Korea)S AF&3IAth. waole] total titratable acidity
(TTA) 23S 9lsle], 2a g 10mLE v]o]# o] T3 phenol-
phthalein 12W&S Hoj=# T}, Magnetic stirrer(model PC-420,
Corning, New York NY, USA)E o]&3to] £3319y, EE2]
Aol PAMoZ W w7kA] 0.IN NaOHZ 8] A3
o} E3Ee] Hado] 3027t fA=+= HL end pointE 3},
TTA Z’“%ko Aol FA== AM7EA] 2H[E 0.IN NaOH

=43 & 23 78 AAIR A AR

Total titratable ac1d1ty(%)—£:§i% 0.1N NaOH9| mLxN NaOH<]

factor x 0.075(F214F A7) x 100/ Al 5305 FHmL)
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Ethanol &% 24

g lo] ethanol AJEe] AHEAS 28] EaAS 045 um
o] dHR gt F, o7}YE gas chromatography(6890, Agi-
lent Technologies Inc., Santa Clara, CA, USA)E o]&3dle] A
3} th. HP-INNOWax column(0.25 pm, 30 m x 0.25 mm, Agilent
Technologies Inc.yS ARE-SIA O™, ZH 5% 35°CollA 5%, 18]
3L 150°C7HA] 5°C/min S22 F7A1Z1 &, 250°C7HA] 20°C/min
Eeg Z7RF F, 250°CoA 27 FAHES e oy 8t
Aot A7 Injection volumn: 10 pl, Injection port tem-
perature: 225°C, Detector port temperature: 260°C, Detector: flame
ionization detector, Split ratio: 10:1= S} T}

ool Mzs &£X

A3L Wgo FE3 grAY AFSF 2AHL 9Yste] YPD
agar(Difco, St. Louis, MO, USA)YE AM8-3159H). A&
T2 Mg &, aAuiR ] FHe] FIGHoT =¥
m, 30°C 37149 2A0R 2 HY T, 22y FE 24
SRtk 7t Al 2akE E017] flete] 33]9] =9l ddd
oM Baghe Askick.

ME 2N
AlEE spectrophotometer(UV-visible spectrophotometer UV-1650
PC, Shimadzu, Kyoto, Japan)Z #4133t 3=+ I3 280,
320 420, 520 nmollA 10 mm @oﬂ cuvetteS AMESIG oM, 7
£ blank= AHE-3IITE A= ¥ phenoldS, A= hydroxy-
cinnamate®<, A= ZAEE, Ay anthocyanin® =, A, + Agy
o AL AL /ALE BER FASY

714 HA

F71AE ge HgalS 10,000xgolM 1087 PAIRE &,
sep-pak C18 catridgeZ A} TS AA F, AHS C-610
column(30 cm x 7.8 mm ID, Sulpeco Co., Bellafonte, PA, USA)
S 43S HPLC Y3t 2H, ©]E%=> 0.1% phosphoric acid
k&o}osu S 0.5mL/min®iTh 210 nm F-29) FFEES
Q5le] A erslelt).

J[N mlo ml

otoli=tt HA}

RIS 10000xg4] 1087 AR, 45 045 pm
Aoz gt the, ¥ 20mLE amino acid analyzer(L-
8800, Hitachi, Tokyo, Japan)oll =3l A &Fs3ich

SHXzE|

Z}E+= one-way analysis of variance(ANOVA) W'HO 2 EA|%]
2] silth(12). TAAAE 33 B4 AA4E FogsEsias
ERH AT

Table 1. Proportion of Rose rugosa Thun-Vitis amurensis for wine brewing

Groups:
Moru 33" Moru 67 Moru 83 Moru 100
Rose rugosa Thun (mL) 1,000 250 -
Moru (mL) 500 1,250 1,500
Pectinase (gram) 0.5 0.5 0.5
K,S,0; (gram) 0.2 0.2 0.2

YRose rugosa Thun two vs. Vitis amurensis (Moru) one (Moru 33), Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun one vs. Moru five

(Moru 83), and Moru (Moru 100)
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Aoy nE
HT-SHEst LUSFol dUdE
H 7ok sldste] s @Eld ale] 1FE Table 19 22

202 Az ol

BTk HEA719
AR 7] AEFE 64 x10°cfmLe) 7S ®Bok 2a Ao
HEZF] pHE 398, TTA T2 1.18%AT} (Table 2-3). A,
wE A NSt dEde] 27] pHF TTA a2 2bz) 3.74¢)
0.86%31 Tt X=FollA] o}shite] A7MEA2 IFde AkslE W
AetaL, o] by, FA 9] Ahto]ti(13). Hwang 5(13)
o] Aol oJshH FukE A Ao AMEE ol3Mbe FFol A
Aglol FAe AHEsS Ve O] 100-200 ppm FEAAM = &
5ol YERHAT, 50ppm o3t FrelMe el Waje] 21
3tk 2 AoM= K.S,0.5 133 ppm 02 ARSI

it
ofl

o] ¢
El

7

A7F °
E=aol7t s B
=2 ABAE TaIgoAa] G o]
el wE ko] 7SR G| o] 8E
F¥ shFo] 67%2 LEMoru 67)0A = a7t 4
o] GR7E ol 8E HEH o W] IF FE
0°BxE EATE #F gheFo] 100%2] & (Moru 100)9]
o] FF GEEE 7.0BxE S UESTH(Table 2).
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7}¥ated,
T} %7] pHE HE WEFIE a2 vgEe] wFEAe] 3
o] Z7VEE pHZL 718k 100% WFEY FaFe] pHE 4
2 Yelgth Aegdrel] osti, =9 wE e
Z, AR, FEA7] Tl webr] & atolE Hol=d],
14y FE7t A7 A T=F9 pHE AERL 377, HFE=
331, AL 39602 BT Byun 5(15)2 AHES ¥
FEA pH7} 3.859.2H, o1& g X FHF pHe 328
o2 BIFALE Kim 5(6)2 dFolMs HFEFY FHF pHe
4.02-4.1093t}.

Total titratable acidity (TTA)

1y A AgstE A7 Al HrEel webd, & A TTA7E
AaEE A% BYon, g Foe Wy £E2 TTAE
0.94-1.18%% UEFSTE Moru 333 Moru 67 AFZEIME &
717k & TTAZF FAF 353hs 235 B (Table 3), Kim
7 Kim@G3)y #Eo] oste] AHE &) YO tartaric

A EAEEA A 41 A A 2 F (2009)

Table 3. Changes in total titratable acidity (%) during alcohol
fermentation for 14 days at 23°C

. Groups:
Time (day)
Moru 33" Moru 67 Moru83  Moru 100
0 0.99 1.05 1.11 1.18
4 0.95 1.04 1.08 1.13
8 1.23 0.93 1.08 1.10
10 1.04 1.10 1.10 1.14
14 1.20 125 1.13 1.18

YRose rugosa Thun two vs. Vitis amurensis(Moru) one (Moru 33),
Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun
one vs. Moru five (Moru 83), and Moru (Moru 100)

acid®] €47} potassium bitartrate®] FEE HF AHE st
ot APEE GEo R o83 Q1] Az Al HAFstEE, Il
FHFEE o83 MY AHHE AuEd, dE A WEFAAL]
TTAE 0.48%(11), 0.72%(14), 1.14%(3), HFFAME= 0.67%(11),
0.60% (14), 0.8-0.85%(3) 58 ATAEC Wb & xol2 B
ATt

=Y To| MEEYN

FREFE HABF)
Moru 100 Z&9] pH, TTA,
6.0°Bx% THTable 4). & 2o
24°BxE ZAeIponw ags}
AQAF= LEHe] B TEHU= §P3e]
sko pHel| 23 Ao g FAgHEn. TE, 3d3ll
9] & ERA ASS Ak Al g%
o] & & it} SFslolE nBEL S-S AAGhk:
pyrocatechol, gallic acid, protocatechulic acid 5] % o] &
] 1TH10). Ethanol ¥%E Moru 33 Zgol 74 @A Yet
wom UmzA Al 2ENME 11.1-11.8%E A Uttt
Lee 5(14)2 HFF 100% 271 §EE 21°BxE 950 FFA|
7S W 11.5% ethanol F=Z H I3, Kim(6)ye HEF A
B Hgsle] 7] $EE 24%E 28 A HF ethanol =7
11.2-11.9%2}3L B33k th.

wEFe] o] SRS HT LT AHUEHELR
Q2R anthocyanin M4 (AL,) TFH ME (A, AL T Z7HH
TH(Table 4). Moru 33 ZgolAe &&32] anthocyanin $Hg<
el A gkl 30900l wiete] mREe] gheko] S1ErE
3 Fo] F7ksted, 100% =5 Moru 100)9] Z-¢ole 675
ERRith Kim3t Kim3)y2 =4t o™ F32] anthocyanin 3¢
o] 5511002 Histiet], AAES ol FX7t Fy4t
X552 W93 Alg9] anthocyanin Tt H|I A] 4.6-5.4019] =
& zkels HIBItE Choi 5(16)2] EAoME MFEE2 antho-
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Table 2. Changes in sugar concentration and pH during alcohol fermentation for 14 days at 23°C

Time ‘Bx pH
(day) Moru 33" Moru 67 Moru 83 Moru 100 Moru 33 Moru 67 Moru 83 Moru 100
0 24.0 24.0 24.0 24.0 3.79 3.81 3.87 3.98
4 10.0 9.0 8.8 7.0 3.85 3.94 401 4.00
8 8.2 9.0 8.5 7.0 3.90 3.98 4.02 4.12
10 8.6 9.0 8.2 7.0 3.98 4.08 4.11 4.10
14 8.5 9.0 8.2 7.0 3.88 4.00 4.04 4.02

YRose rugosa Thun two vs. Vitis amurensis (Moru) one (Moru 33), Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun one vs. Moru

five (Moru 83), and Moru (Moru 100)
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Table 4. Component of Rose rugosa Thun-Vitis amurensis wine fermented at 23°C for 14 days and aging at 4°C for 14 days

Groups:
Component

Moru 33" Moru 67 Moru 83 Moru 100
Ethanol(%) 6.542.6 11.8+2.3° 11.1£5.9° 11.4+3.6°
pH 3.87+0.11° 3.98+0.10° 4.03+0.08° 4.02+0.08°
Total titratable acidity(%) 1.13+£0.04* 1.11+0.13° 1.18+£0.16* 0.94+0.04°
Brix(%) 8.20+0.10° 8.00+0.06 8.20+0.10" 6.00+0.20
Ao 50.8+1.3% 59.5+£3.9% 58.0+8.7* 66.7+4.0°
Ay 2.9+0.3" 5.6£0.5" 6.0£0.9° 5.1£0.4°
Agyp 3.1£0.2° 3.6+1.3° 6.4+0.6" 6.7+0.6"
Az 13.8+£3.5° 19.5£0.4° 18.9+0.4® 20.8+0.9°
Color intensity (A ,+As,,) 6.0 124 11.8
shade (A ,,/Asy) 0.9 0.9 0.8

YRose rugosa Thun two vs. Vitis amurensis (Moru) one (Moru 33), Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun one vs.

Moru five (Moru 83), and Moru (Moru 100)

®Means with different alphabets are significantly different. Values are the means of 3 observations at 95% level of confidence.

cyanin $F#FS 421 Th Hwangs Ahn(17)2 =23 opAi w9
anthocyanin &S HHFEA8t] 359 mg%= K IL3F3AT}. Red
wineZ &4 717k whel A|52] 520 nme} 420 nme] FEE Ft
o] ¥slatAl €t wEbA, 419 MEE 520 nme} 420 nmol| A
o FHE A9 Fo= FABIL UthQ3). E AtdA= Moru
100 AgolM M= 11.801%00H, sigsl Hrtol ofste] A
=71 74Eked, Moru 33 AN E 6002 7H4E AFE B
&5 th(Table 4). Choi 5(16)9] EAoM= HFFe] AMEE 99
2, Kim(6)2 WF52] M5 82209 RIS Bl 7
Foll= HEFAA 082 AUXAl =4 Uepstet o= &2
717k 2 olfrE Aok dARETkQ3). thE ATAEe] E
M= P FeZ 0.8(3), 1.4(16) 522 BHIHNTH Ay,
= % phenol@FES AR 3= AR-ETH(IS). Ay, hydroxycin-
namate @l B 3T} Moru 100 A& oA Z phenol 3}
hydroxycinnamate®-2 YElW= 3w 2H7 66.72 2080102
w, gt A7t oJste] #X7F 7HAste], Moru 33 AE 7l
e ZF2F 5087 13.88 7FA3F3THTable 4).

gt AR Foll f71AE 43 AFE Table 59 72
o} Malic acid®] a2 wEel <A3717F id) d=Fe] Ws) ¢l
o] FAEAUE. L& A aIstE NS 4 Al tartaric acid}
malic acide 27} 0.15%2 0.31% Z<=°]ATHdata not shown).
wHERR10] A AFH7E Al 7 & FFHE vX= /7]
2k tartaric acid?} malic acid2 Y& UTH(3,6). Tartaric acide
dady 9 A Foll FA49 FHEA ¥, malic acid
malolactic 55+= maloalcoholic ¥H3-© & lactic acid H=+= ethanol
5o AR RE WEketh3,6). Malic acide] WH3lel ##H sl
malolactic fermentationS- 53} malic acidE lactic acidZ *H3}
AANAY, G X529 Afolle AF Z29HEE Fste] malic
acid S ZFol= W7 Urh3,6). wWEtA, & Fo ARR-S}

= AES 75 B0 A<l wisle] weba f714ke] &
sl A @A "ok ¢, {714 FRUF FASe
Aol mAle @S T FLEE W= malic> tartaric >
citric > lactic acid®] =22 4Hu|7} Asla, 5 pHolAE malic
> lactic > citric > tartaric acid®] =22 A7} 7331t}(3,19). Wk
A, malic acid®] g2 wFF9] AnE AHsl= 7P T8}
o} ¥ HYoM = NFHFE tartaric acidoll V]S malic acid
o] o] HA3F| whom, olg oE ATAEY] A} A
2 gAgI) sEst HrREEA AAAJ] f71AF e A
sten, a3l A7t Al MFEFY malic acid FHE W5 &
I7F JE& AR A7)

gl 23k olu|iAt RS &9 Folut vl JEe
F=d, Moru 100 ZFol|A 2] felobv| k2 tyrosine, proline,
glutamic acid, aspartic acid®] =02 AF=AoH, HIFs} shaF
°] £ Moru 33 ZFoMe AAA o2 BE op|it S
o] YA AEHATHTable 6). Choi S(16)S L& A HEF 74
-, glutamic acid, arginine, alanine, serine, aspartic acid®] =<2
2 AA olmx=Ake] S 183 me/100 g0 E Btk ey
HFEF9] Aol = threonine, proline?] T2 Z 43.1 mg/100 g =
BEGITH16). ofr|ieAke 8 o] Faeh W st
AAE 4 low, ol Aike Tul(alanine, glycine, serine,
threonine), A13(glutamic acid), <=%k(leucine, phenylalanine, valine)
Sl ¥FE TTH20). FAA S FFREAAR o, HEF
oA EAE tyrosine °F3F Au|E 7IXH, glutamic acidE oF
Sk Algh 4&017] 84 752 A|H), aspartic acide 7St AlnkE 7t
A AR BFIAATH2L). Wb, #FF9 o4t B4 4
T Alstt 2utd A opniedte] mom R HITAFA
EAolneAibe Btehe Wio] dasithy dwtE)

Table S. Changes in the concentration of the malic and tartaric acid (%, w/v) in Rose rugosa Thun-Vitis amurensis wine fermented at

23°C for 14 days and aging at 4°C for 14 days

. Groups:
Acids
Moru 33" Moru 67 Moru 83 Moru 100
Malic acid 0.45+0.02* 0.44+0.03? 0.51+0.122 0.56+0.04*
Tartaric acid 0.15+0.01* 0.13+0.01? 0.12+0.02* 0.14+0.04*
Ratio of tartaric /malic acid 0.33 0.24 0.25

YRose rugosa Thun two vs. Vitis amurensis (Moru) one (Moru 33), Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun one vs.

Moru five (Moru 83), and Moru (Moru 100)

®Means with different alphabets are significanty different. Values are the means of 3 observations at 95% level of confidence.
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Table 6. Changes in free amino acids (mg/100 g of wine) in Rose
rugosa Thun-Vitis amurensis wine fermented at 23°C for 14 days
and aging at 4°C for 14 days

. . Groups:
Amino acid
Moru33” Moru67 Moru83  Morul00

Isoleucine 0.09 0.23 0.30 3.10
Leucine 0.99 1.56 1.87 7.31
Lysine 5.07 14.78 11.17 7.39
Methionine 0.06 0.14 0.44 2.61
Cystine 0.24 0.46 5.52 ND?
Phenylalanine 1.16 0.12 0.02 447
Tyrosine 9.48 25.29 4.04 32.49
Threonine 0.12 0.16 0.80 2.33
Valine 0.25 1.79 0.55 6.63
Arginine 1.81 2.72 5.62 6.40
Histidine 0.32 3.13 0.81 2.61
Alaline 1.18 3.32 3.65 6.19
Aspartic acid 0.06 1.86 2.07 7.69
Glutamic acid 2.47 533 5.01 9.78
Glycine 1.11 1.67 1.79 4.19
Proline 0.33 26.36 51.22 32.30
Serine 0.45 1.11 0.20 3.49
Asparagine 1.93 4.75 1.78 ND

Tolamino —,; ; 94.78 96.86 138.98

acid

YRose rugosa Thun two vs. Vitis amurensis(Moru) one (Moru 33),
Rose rugosa Thun one vs. Moru two (Moru 67), Rose rugosa Thun
one vs. Moru five (Moru 83), and Moru (Moru 100)

2ND: not detected
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Me e 2RSS B0, HFHOR ethanol FHF= %«:—ﬂl
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